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This study aims to determine the validity and reliability of Teacher Readiness to teach Quantum Physics 
(TRQP) instrument using Rasch Measurement Model. The TRQP was developed to measure the level of 
teacher readiness to teach quantum physics in secondary schools. TRQP consisted of 41 items containing 
three constructs namely: content knowledge, attitudes, and readiness. The research sample consisted of 
30 Form Five Physics teacher from secondary schools in Sabah. The results of the validity analysis 
found that the polarity of the items through the PTMEA-CORR values showed that all 41 items were > 
0.00 (+). Through item fit analysis, all items were retained because they met the requirements in one of 
the MNSQ, Outfit ZSTD, and PTMEA-CORR outfit ranges. In the Principal Component Analysis 
(PCA), the Raw Variance Explained by Measures value of 40.6% and the Unexplained variance value in 
the first to fifth contrast below 15% indicates that the instrument has a strong dimensional dimension and 
has high construct validity. The reliability of Cronbach Alpha (KR20) showed a value of 0.87 (high), 
item reliability of 0.88 (very good), and person reliability of 0.81 (good) with separation item value of 
2.73 (good) and separation person value of 2.04 (good). In conclusion, TRQP has good validity and 
reliability in measuring the level of teacher readiness to teach quantum physics in terms of content 
knowledge and attitudes among Form Five Physics teachers in secondary schools. 
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Quantum physics (QP) has been implemented in the secondary school curriculum in several countries 
years before Malaysia due to its importance in modern technology applications. Since QP will be 
implement be taught to our secondary school students in 2021 based on the revised new curriculum 
(KSSM). Due to this newly revised curriculum, the training for teachers is not yet implemented 
thoroughly. Based on a study regarding teacher readiness, the main elements of teacher readiness are 
knowledge, attitudes, and interest  (Park et al., 2016). The study by Fan et.al. (2019) indicates content 
knowledge and attitudes as part of the teacher readiness component. Therefore, the teacher needs to 
enhance their content knowledge to be ready to teach QP by providing the teacher with training.  As 
supported by Balta (2018), intense QP training for teachers should follow up so that teachers are not felt 
on their own and unfair as a result of the implementation of this new revamp curriculum. 
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The implementation of QP in the physics curriculum requires teachers to have a good understanding of 
the conceptual meaning of QP. Teachers are not ready to teach QP because they do not have strong 
content knowledge of QP topics (Balta, 2018). To achieve the expected competencies, the teachers 
should have good previous content knowledge before teaching QP. Teachers should be positive about the 
topic to be implemented to help students understand and give positive feedback to students on the topic 
studied (González-Gómez et al., 2019; Ulug et al., 2011). The new revamp curriculum indicates there is 
a need to measure the level of teacher readiness among the teachers to what extend the knowledge and 
attitude influence the teacher readiness to teachQP. This is to make sure the teachers' needs are met to 
enhance student performance and to enhance the students' performance.   
 
Nevertheless, previous studies on QP research in the past have primarily been conducted at the higher 
level of education. Additionally, previous research has revealed findings regarding university students' 
knowledge of quantum physics (Calýskan, Selçuk, & Erol, 2009). Similarly, studies on the level of 
readiness of many teachers in general for science and mathematics subjects are not specific to secondary 
school teaching of quantum physics. Thus, the focus of this study is to develop an instrument to study to 
what extent the level of readiness of teachers to teach quantum physics in secondary schools in terms of 
content knowledge and attitudes. 
 
 
Literature Review  
 
Quantum Physics in Secondary Schools Curriculum  
 
Quantum physics (QP) has been in the undergraduate curriculum for so many years before it is introduced 
to the secondary school curriculum. QP must be included in the school curriculum since QP is a 
fundamental theory of physics (Michelini & Stefanel, 2010). Australia, France, and Norway have already 
put QP in their physics curriculum for students' age range of 17 to 19 years old to learn this particular 
topic (Stadermann, Van Den Berg, & Goedhart, 2019). Meanwhile, the Dutch secondary school had 
introduced QP to its curriculum in 2016 (Krijtenburg-Lewrissa, 2020). QP has become part of the 
secondary school curriculum hence the school physics curriculum is reformed because of its theoretical 
and practical importance (Krijtenburg-Lewerissa, Pol, Brinkman, & van Joolingen, 2019). Despite the 
crucial role of QP in secondary school's curriculum yet QP is a challenge not only to the student but also 
to the teachers (Michelini, Santi, & Stefanel, 2014). The challenge is basically about the foundation 
understanding of QP is very different from classical physics. For example, one of the differences is 
related to the mathematical aspects which are more complex than the calculations involved in classical 
physics (Pospiech, 2019). On the other hand, in Stadermann and Goedhart (2020) study state that QP is a 
subject that fascinates students. For example, students state that the topic is more mysterious than 
classical physics because there are still unanswered questions. Even though QP is without a doubt one of 
the most challenging topics in the physics curriculum, but based on the importance discussed, it is proved 
that many scholars agree QP should be in the secondary school curriculum.  
 
Teachers encounter challenges in teaching QP is the majority of them do not have a QP background in 
their undergraduate studies (Lautesse, Vila Valls, Ferlin, Héraud, & Chabot, 2015). This led to less 
confidence among teachers to teach this topic when they tend to depend on textbooks (Cheong & Song, 
2014). Wave and particle is a fundamental concept in QP that presents the wave and particle 
characteristics which varies with classical physics (Héraud, Lautesse, Ferlin, & Chabot, 2017). Because 
of this issue, Bungum et al. (2015) study found that teachers need a lot of easily accessible resources 
related to QP. In order for  them to explain the challenging topics in QP such as the wave-particle duality 
of photons and Heisenberg’s uncertainty principle (Cheong & Song, 2014). There are issues due to the 
difficulty of conducting experiments regarding QP in the secondary school laboratory. However, a study 
by Daniela et.al, (2015) found that there is a certain topic that can be done with the low cost such as the 
experiment of Plank constant. They also found that some of the QP-related experiments can be done in 
secondary school at a low price, simple, and able to help students understand some QP 
phenomena.  Although learning and teaching challenges for QP topics are diverse, previous studies have 
suggested several strategies for addressing these. 
 





Based on previous research, there are many suggestions by experts on the topics in QP that should be 
added to the physics curriculum for secondary school. Table 1 shows the analysis of secondary school QP 
curricula of 15 different countries by Stadermann et al. (2019), among the 17 topics of QP most of the 
countries have the same similarities in choices of QP topics which they implemented in their physics 
curriculum in upper secondary school. Based on the analysis in Table 1, it gives an insight that the 7 
topics stated are crucial to be learned by secondary students. It turned out that the QP topics that have 
been added to our physics curriculum, are relevant for being introduced to students in secondary schools. 
This also gives an insight that teachers need to have the adequate content knowledge to teach students and 
subsequently be ready to teach QP since the topics are challenging. 
 
Table 1: Frequency of QP Topics in Secondary Schools Curriculum for 15 Countries 
 
QP Topics Countries/15 
Blackbody Radiation 9 
Bohr Atomic Model 13 
Discrete Energy Levels (Line Spectra) 15 
Interactions between Light and Matter 13 
Wave-particle Duality 15 
Matter Waves, Quantitative (de Broglie) 12 
Technical Applications (SEM, LED, Laser) 13 
Heisenberg’s Uncertainty Principle 9 
 Source : Stadermann et al. (2019) 
 
As for our context, topics that teachers will be teaching in QP by 2021 are shown in Table 2. 
 
Table 2: Topics of Quantum Physics in KSSM 
 
Light Quantum Theory Ideas of Quantum Theory 
Quantum Energy  
Blackbody Radiation 
Wave-Particle Duality 
Concept of Photons 
Plank Constant 
Problems Related to Energy  
Photon Power 






De Broglie Wavelength 
Photoelectric Current Generation in A Photocell Circuit 
Photoelectric Effect Applications 
Source: Bahagian Pembangunan Kurikulum (2018) 
 
Teacher Readiness to Teach Quantum Physics  
 
Teacher readiness is one of the important elements in teaching and learning processes especially for a 
new topic and new curriculum introduce. Teacher readiness can be defined as the stage of planning 
whereby teachers have a positive attitude to transition and a willingness to act in the future for the 
benefit of the students (Holt & Vardaman, 2013). As for the context of this study, it refers to a new topic 
which is QP being introduced in the physics curriculum. In this perspective, teacher readiness depends 
on the maturity and experience of a teacher (Du & Chaaban, 2020; Kondakci et al., 2017). Teacher 
readiness is also defined as the willingness of the teacher to take on responsibilities that cover aspects 
such as interests, attitudes, knowledge, and skills (Wearmouth et al., 2000).  
 





In the previous study, the researcher found that one of the factors that influenced teacher readiness is 
content knowledge. In terms of knowledge, according to Shulman (1987), there are three categories which 
are: (a) the subject matter content knowledge, (b) the pedagogical content knowledge, and (c) the 
curriculum knowledge. Besides, content knowledge is also known as the knowledge acquired by teachers 
in epistemology include facts, concepts, function, and theories as well as teaching their students (Jwaifell, 
2019). Based on the study by Ramli and Talib (2017) found that teachers that have a high level of content 
knowledge, have more capabilities to apply knowledge into daily life phenomenon to simplify the content 
for their students. These qualities in teachers indicate that the teachers are ready to teach any particular 
new topic. A questionnaire-based study showed that a high level of content knowledge will lead to a high 
level of teacher readiness (Poh et al., 2020; Rohaida, 2017). The findings of the study showed that 
teachers prepared more teaching materials to produce a fun learning environment when they are readily 
equipped with a high level of content knowledge. Further, by mastering the content knowledge, the 
teacher able to modify activities that help the student learn (Ramli et al., 2017). However, other than 
content knowledge, pedagogical content knowledge also one of the factors that influence teacher 
readiness (Chieng & Tan, 2019; Mousa, 2016). Concerning research on teacher knowledge, Shulman 
(1987) also stated there is a weak point concerning content knowledge and introduced pedagogical 
content knowledge. By implementing pedagogical content knowledge in class, teachers can clarify 
concepts and procedures from different perspectives before they were able to integrate the content 
knowledge with pedagogical and curriculum knowledge. It is argued by researchers that pedagogical 
content knowledge is important for teaching, however pedagogical content knowledge alone cannot be 
improved if teachers do not have a high level of knowledge at the beginning (Widodo, 2017). Moreover, a 
study by Kleickmann et al. (2017) found that content knowledge indeed a required prerequisite and a 
necessity for pedagogical content knowledge development among teachers. The study emphasized that 
without mastering content knowledge, teachers are not able to deliver the teaching effectively.  
 
 
Other than content knowledge, according to Ungar (2016), another factor that influences teacher readiness 
is attitudes. Fishbein and Azjen (1975) refer attitude to as how individuals look at something or someone, 
either favorably or unfavorably. Attitudes are feelings a person has about something based on their 
knowledge and belief about the thing they are concerned with (Holt et al., 2007; Nilsson & van Driel, 
2011; Yari et al., 2019).  A teacher's attitudes, for teaching QP in this context, refers to the attitudes of 
physics teacher which involves preparation, expectation, and efforts towards teaching QP within the 
school context. Teachers that have a positive attitude towards educational reform also have a high level of 
readiness. The study by Avidov-Ungar and Eshet-Alkalai (2011) found that teachers that have a positive 
attitude towards teaching new topic also have a high level of readiness. teachers with positive attitudes 
willing to do more preparation for the teaching process even though it’s their first time implement the 
metaphor approaches in teaching. The teachers in the study also believe they eventually improve their 
way of teaching using the metaphor approach by willingly learn from expert teachers. Further, teachers 
with positive attitudes shows higher commitment in teaching the new topic compared to teachers with less 
positive attitudes where teachers were passionate and relentless with their teaching (Santiago, 2019). This 
findings is also supported by the study of Mohd Yusof and Ibrahim (2012) which they found that teachers 
in the study shows positive attitudes towards readiness when they can understand the needs of the 
curriculum. Once they have the deep understanding towards the curriculum needs, they were able to 
deliver the teaching effectively to students.  
 
It is no doubt that teacher readiness is one of the important elements in teaching and learning processes 
especially for a new topic and new curriculum introduce. In this perspective, teacher readiness depends on 
the maturity and experience of a teacher. Findings from the study by Kondakci et al., (2015) found that 
teachers with experiences in teaching are more mature and ready to accept changes in educational reform. 
Majorly studies prove that content knowledge and teacher attitudes are key factors influencing the level of 
teacher readiness. Based on the discussions, it is clear that the teacher must be ready to effectively deliver 
the topic's content. According to the reviews, the major factors that influence teacher readiness in the 
discussion are teacher content knowledge and teacher attitudes. As a result, the two variables will be the 
focus of this study. By all means, teacher readiness will determine the success or failure of the new 
curriculum. It is also parallel to the demands of the national education system because curricula are 
constantly changing to keep up with global education development. Thus, the researcher needs to develop 





an instrument to study the level of teacher readiness to teach QP in terms of their content knowledge and 
attitudes. This instrument is also expected to contribute and guide to researchers or teachers who want to 
study the level of teacher readiness to teach QP in terms of the same variables to improve the quality of 
QP teaching. 
 
Rasch Measurement Model 
 
The Rasch Measurement Model (RMM) was used to assess the validity and reliability of TRQP 
instrument items. In the study by Planinic et al. (2019), they claimed that Physics Education Research 
practitioners are not new in the use of the Rasch model for data analysis. The Rasch Measurement Model 
is an effective solution for preparing high validity and reliability of the instrument by producing detailed 
statistics (Bond & Fox, 2015). RMM assessed each respondent's ability to answer the instrument and 
measured the difficulty of each item on the instrument (Green & Frantom, 2002). Furthermore, RMM 
can detect latent traits such as human thoughts and feelings (Planinic et al., 2019). 
 
RMM, which is based on Item Response Theory, is one of the statistical models that can measure the 
difficulty of the item as well as the ability of the person being tested at the same time (Testa et al., 2019). 
As a result, the RMM was able to determine the validity as well as the item and respondent reliability. 
Rasch analysis can also be used to determine the construct validity based on item polarity, item fit, 
person fit, and unidimensionality. 
 
Rasch analysis takes longer than traditional analysis, however it provides a more in-depth understanding 
of the strengths and weaknesses of instruments (Boone, 2016). According to Bond and Fox (2015), 
RMM is an effective solution for developing highly valid and reliable instruments through statistical 
analysis. Furthermore, the importance of the Rasch model is that it is not simply an advanced statistical 
methodology, but that it serves as a way of perceiving and answering questions about what measurement 
is, as well (Planinic et al., 2019). Thus, the researcher uses Rasch analysis to analyze the validity and 





The purpose of this study was to evaluate the reliability and validity of the instrument of Teacher 
Readiness to Teach Quantum Physics (TRQP) using the Rasch Measurement Model (RMM). In 
particular, the objectives of the study were to: 
i. Evaluate the reliability of TRQP instruments using Rasch analysis. 






Items were generated from the literature related to quantum physics and teacher readiness in terms of 
their content knowledge and attitudes. Researchers have adapted an instrument from several instruments 
in order to find out the level of teacher readiness to teach quantum physics in terms of content 
knowledge and attitudes. In order to bring the original context into line with the school environment and 
teachers as respondents, the measurement items are modified based on the literature review. The 
instrument consists of 41 items on a 10-point interval scale ranging from 1 = strongly disagree to 10 = 
strongly agree which measures the teacher’s content knowledge, attitudes, and readiness. The teacher’s 
content knowledge was measured using a 21-item established by Sezgin Selçuk and Çalýskan (2009). 
The items for content knowledge also modified by referring to the national physics curriculum 
documents which are the Dokumen Standard Kurikulum dan Pentaksiran (DSKP). Teacher’s attitudes 
were assessed using a 10-item measure adapted from Mohd Yusof and Ibrahim (2012). Teacher’s 





readiness was assessed using a 10-item measure adapted from Veloo et al. (2015). Table 3 shows the 
items in the proposed research instrument. 
 





Quantum physics is the world of probabilities. 
Quantum physics is a theory that consists only of advanced mathematics. 
Quantum physics is totally independent from classical physics. 
Quantum physics is the most fundamental resources of technology today. 
Quantum physics is a superior theory also consists of classical physics. 
Electrons are always behaving as particles. 
Electrons can be around the nucleus anywhere at any time. 
Electrons are negatively charged spherical particles that move in clouds. 
By knowing position of an electron, we can estimate behaviour of the electron. 
Light always behaves as waves. 
Light consist of small ‘energy packages’, light quanta. 
When an electron passes through a narrow slit then projected onto a screen, a 
diffraction pattern is produced. 
Type of experiment performed determine behaviour of an electron as waves or 
as particles. 
Atoms can absorb energy only in portions of a certain amount. 
Atoms can absorb energy when electrons have enough kinetic energy. 
There is no way to know the particle energy until an energy measurement is 
performed. 
Movement of electrons in an atom is similar to the movement of planets orbiting 
the sun. 
The energy of a photon is transferred to an electron as one portion, which is an 
indication of the particle nature of light. 
Electrons in metal can receive radiation energy only as packages of a certain 
size, which was dependent only on the frequency of the radiation. 
In the photoelectric effect, light’s photon is absorbed into an atom and detaches 
an electron from it. 
Blackbody emits energy in the form of electromagnetic radiation caused by the 
thermal motion of charged particles. 
Attitudes I have adequate information about the topic of quantum physics. 
I need extra teaching aids to facilitate my teaching quantum physics. 
I will use only textbook to teach the topic of quantum physics in class. 
I feel comfortable use different resources to teach the topic of quantum physics. 
It is worth to do self-study before teaching the quantum physics topic. 
I am willing to search additional information through website to ensure the topic 
is easy for students to understand. 
I think it is easy to deliver the knowledge of quantum physics. 
I can teach the topic of quantum physics in a favourable situation to assist the 
students.  
I am interested to enrol in training to improve my teaching skills. 
I will discuss with physics colleagues before going to classroom. 
Readiness I plan to use simple techniques in teaching the topic of quantum physics. 
I plan to use hands on techniques in teaching the topic of quantum physics. 
I plan to prepare variety of questions to fulfil my low achievement student in 
learning quantum physics. 
I plan to prepare same set of questions for all level of achievement in learning of 
quantum physics. 
I plan to utilize the textbook in teaching and learning methods to attract students’ 
interest.  
I plan to utilize the technology in teaching and learning methods to attract 





students’ interest in learning the topic of quantum physics. 
I plan to use variety of teaching resources to enhance the teaching and learning.   
I plan to use just one type of teaching resources in order to align it with the 
quantum physics topics needs.   
I plan to use videos in the teaching and learning process to visualize abstract 
quantum phenomena to students. 
I plan to draw in the teaching and learning process to visualize abstract quantum 
phenomena to students. 
 
Sample of the Study 
 
The Rasch analysis was conducted based on the data collected from a pilot study with a total number of 
of 30 Form Five Physics teachers from secondary schools in Sabah.  
 
Data Analysis Procedure 
 
The findings of the study were analyzed to determine the reliability and validity from the aspect of 
validity content and validity of constructs. To determine the content validity consent value, the 
researcher using the Content Validity Index (CVI). CVI gives an average evaluation score for all 
items evaluated by experts. The number of experts who review an instrument is recommended for 2 
to 20 persons (Armstrong, Cohen, Eriksen, & Cleeland, 2005). However, Zamanzadeh et al. (2015) 
state that at least five experts are recommended for reviewing the instrument to evaluate the chance 
agreement reasonably. Thus, the content validity was determined using a number of experts (n = 5) 
that included experts in Physics Education and statistics. Content validity was determined based on 
CVI data indicating high validity for the items (Shrotryia & Dhanda, 2019). CVI analysis is based on 
the formula shown below (Yusoff, 2019). The CVI score of above 0.80 indicates that all items in the 
questionnaire are relevant, clear, and understandable for teachers (Lau et al., 2018; Marzuki et al., 
2018; Shrotryia & Dhanda, 2019).  
 
 
WINSTEPS software version 3.72.3 is used to determine aspects of construct validity and item 
reliability. This ensures that the instrument is assured of quality and that the data obtained by the 
researchers are accurate before they are used in an actual study.  
 
To begin, a PTMEA-CORR value analysis was performed to determine item polarity. A positive 
PTMEA-CORR value indicates that the item can measure what it wants to measure well, whereas a 
negative value indicates that the item cannot measure what it wants to measure. Item fit was assessed 
using the values MNSQ Outfit, ZSTD Outfit, and PTMEA-CORR (Bond & Fox, 2007; Boone, Yale, & 
Staver, 2014; Hassan, Puteh, Muhamad Sanusi, & Che Mohamad Zahid, 2019). This item's fit value 
indicates whether the item is capable of measuring that it should be capable of performing (Sumintono & 
Widhiarso, 2015). Items that do not fall within the scope of The Item Fit Index (Table 4) must be 
changed or removed in order to improve the item fit value (Sumintono & Widhiarso, 2015). 
 
Table 4: Fit Indices for Item Fit Statistics 
 
Statistics Fit Indices 
Outfit mean square values (MNSQ) 0.50 – 1.50 
Outfit z-standardized values (ZSTD) -2.00 – 2.00 
Pont Measure Correlation (PTMEA-CORR) 0.40 - 0.85 
     Source : Boone et al. (2014) 
 
Furthermore, the Rasch model can reveal the person fit based on values such as ‘MEASURE,' Outfit 
MNSQ, and Outfit ZSTD (Yasin, Yunus, & Ismail, 2018). According to Boone (2016), if the ZSTD 
Outfit value is greater than 2.0 and the MEASURE value is high, there is a chance that a teacher with a 





background in quantum physics may not respond with caution to low-level items. If the value of Outfit 
ZSTD exceeds 2.0 but the value of MEASURE is low, teachers with no background in quantum physics 
will likely be able to correctly answer the ‘difficult' item. As a result, inappropriate respondents will be 
eliminated in order to improve the validity of the instruments (Boone et al., 2014). 
 
Researchers also evaluated the instrument's unidimensionality to ensure that it could truly measure the 
level of teacher readiness (Muhammad Sukri Saud et al., 2018; Sumintono & Widhiarso, 2015). 
Principal Component Analysis (PCA) analysis provides unidimensionality criteria based on ‘raw 
variance explained by measures' (Sumintono, 2016; Sumintono & Widhiarso, 2015). Accepted values for 
‘raw variance explained by measures' should be greater than 20%, better if greater than 40%, and 
excellent if greater than 60%. Meanwhile, the value for ‘unexplained variance in first contrast' cannot be 
greater than 15%. Table 5 shows the Unidimensionality based on Raw Variance Explained by Measures. 
 
Table 5: Unidimensionality based on Raw Variance Explained by Measures 
 
Value Interpretation 
> 20% Acceptable 
> 40% Good 
> 60% Excellent 
Source: Sumintono and Widhiarso (2015) 
 
As regards the reliability, the researcher refers to Sumintono and Widhiarso (2015) for Cronbach’s 
Alpha values (KR-20), item and respondent reliability indices as well as item separation and person as 
shown in Table 6. 
 
Table 6: Reliability in Rasch Analysis 
 
Statistics Fit Indices Interpretation 
Cronbach Alpha (KR-20) < 0.5 Low 
 0.5 – 0.6 Moderate 
 0.6 – 0.7 Good 
 0.7 – 0.8 High 
 > 0.8  Very high 
Item and Person Reliability < 0.67 Low 
 0.67 – 0.80 Sufficient 
 0.81 – 0.90  Good 
 0.91 – 0.94 Very good 
 > 0.94 Excellent 
Item and Person Separation  
High separation value indicates that the 
instrument has a good quality since it can 
identify the group of item and respondent 
 
 
Result of the Study 
 
Instrument Content Validity 
 
The content validity is to aim the consistency of the content and with the definition of the variable and 
the sample of subjects to be measured (Fraenkel, Wallen, & Hyun, 2012). Face validity is the easiest 
type of validity to establish where judgment by the scientific community is required to confirm that the 





indicator really measures the construct (Djamba & Neuman, 2014). Criterion validity refers to the extent 
to which test scores can be used to predict certain criteria (Taherdoost, 2018).  
 
The complete questionnaire was reviewed by two physics experts; a senior lecturer from IPG Kent 
Tuaran and a UTM’s professor for content validity and face validity to ensure that the measures are 
suitable for the intended purpose and understandable. The criterion validity was determined by the 
professor from UMS and senior lecturer from UNISZA, who is a statistician and confirmed that the 
scales used to measure data are suitable for the statistical analysis and provide the score of agreement for 
every item. The five experts were asked to give a score of 0 (item not relevant) to 10 (item very relevant). 
The experts made some relevant comments for some of the questions to be shortened and reworded to 
avoid double-barrelled questions. The questionnaire was reviewed accordingly and revised based on the 
suggestions of the experts and the researcher further pilot test the questionnaire to 30 physics teachers in 
Sabah.  
 
Based on Table 7, the content validity index values were obtained after going through expert validation 
is 0.95. The high content validity index (CVI) of the questionnaires thus indicates the content is well 
adopted into local context and translated using clear and understandable sentences. In this evaluation 
process, no items were rejected, and 10 items were rephrased to improve readability. 
 
Table7 : Content validity index (CVI) based on the rating of the relevancy of items by 5 experts 
Items CVI 
Content Knowledge 1.000 
Attitudes 1.000 
Readiness to Teach 0.800 
Average CVI 0.951 
 




The aim of checking the Point Measure correlation value (PTMEA CORR.) is to detect the item's 
polarity and to see how well the construct's development accomplishes its target. According to Bond and 
Fox (2007), a high PTMEA-CORR value, such as 0.4–0.85, means that the item can differentiate 
between study subjects and that the item construction can calculate what should be measured. However, 
according to Bond & Fox (2015), if the PTMEA CORR value is positive (+), the item calculates the 
construct you want to calculate. On the other hand, if the value obtained is negative (-), it indicates that 
the created item does not calculate the construct being measured. The item must then be fixed or 
discarded because it is not geared to questions or is difficult for the respondent to answer. The PTMEA 
CORR values are shown in Figure 1. 
 
From Figure 1, all items are positive PTMEA-CORR ranging from 0.25 to 0.56. All the items were 
found to be within the agreed point measure correlation range of 0.4 to 0.85. This is confirmed by Bond 
and Fox (2007), who state that a positive PTMEA-CORR value indicates that the item measures the 


























According to Bond and Fox (2007), the outlier-sensitive statistic (outfit statistic) reveals a large 
difference between the observed and expected values of an item that is outside the range of the 
individual's ability, whereas the information-weighted fit statistic (infit statistic) reveals the residual of 
an item that is within the range of the person's ability. The outfit statistic of Mean Square (MNSQ), 
according to Planinic et al. (2019), offers a more pronounced calculation than the infit statistics in Rasch 





analysis. Aside from the MNSQ infit and outfit values, the infit and outfit of Z-Standardized (ZTSD) 
should be in the -2 to +2 range. However, if the MNSQ value meets the criteria for item suitability and 
sample adequacy, the ZSTD value may be ignored (Bond & Fox, 2007; Linacre, 2002). Figure 2 shows 
the item fit measurement.  
 




However, if items fulfill one criterion, the item must be retained (Sumintono & Widhiarso, 2015). As 



















C2 1.76 2.3 0.41 Retained 
C3 1.55 1.5 0.40 Retained 
A3 1.53 1.20 0.27 Retained 
R5 1.52 1.3 0.28 Retained 
C11 1.43 1.10 0.36 Retained 
R4 1.46 1.30 0.25 Retained 
C1 1.60 1.70 0.47 Retained 
A5 1.29 0.70 0.27 Retained 
A6 0.89 -0.10 0.37 Retained 
A10 0.95 0.00 0.33 Retained 
 
 
Confirmation of Dimensionality 
 
Unidimensionality for a Rasch model is a fundamental requirement and is often identified using the 
Principal Component Analysis of Rasch Residual (PCAR). The concept of unidimensionality is usually 
defined as one latent trait that can account for the performance of questionnaires (Testa et al., 2019). By 
trying to maximize the unidimensional measure, we can greatly improve the data quality and strengthen 
our analysis (Planinic et al., 2019). The TRQP questionnaire's main component analysis is shown in 
Figure 3. 
 




Based on the result in Figure 3, the observed value of the Raw Variance Explained by Measures is 
43.0% which is good stated by Sumintono and Widhiarso (2015). The value of 8.6% was detected from 
Unexplained Variance in 1st Contrast, which is less than 15%. As confirmation, the unexplained 
variances from 1st contrast to 5th contrast were detected; they are all less than 10%. This demonstrates 
that the TRQP instrument is free of any ambiguity in terms of the purpose for which this study was 
conducted and that no second dimension exists for the TRQP instrument. 
 
Reliability and Separation Indices 
 
Person-measure reliability, which is relevant to the reliability of this research, indicates how well the 
Physics teacher can be distinguished based on their responses. The reliability of the item measurement 





indicates how well the items (statements), based on their authenticity, can be discriminated against. 
Table 9 showed the TRQP reliability based on the alpha coefficient (KR-20) of the Cronbach 
(Cronbach). This value shows that the TRQP questionnaire's reliability is high (Sumintono & Widhiarso, 
2015). Figure 4 describes the reliability and reliability of items with their separation indices. 
  















> .80 .87 High 
Item Reliability .91 - .94 .88 Very good 
Item Separation Index > 2.0 2.73 Good 
Person Reliability .80 - .90 .81 Good 
Person Separation 
Index 
> 1.4 2.04 Good 
 





The researchers had studied further using Wright Maps, as shown in Figure 5, to gain insight into the 
problems associated with the slightly low person reliability of the TRQP questionnaire. 
 




By comparing the range and position of the item-measure distribution to the range and position of the 
person-measure distribution, the map of persons and items was examined. The person-measure, which 
extends along the ruler (center vertical dotted line) and is well centered, is illustrated in Figure 5. The 
distance between the mean person-measure ('M' on the left side) and the mean item-measure ('M' on the 
right side) is significant. 
 







On the whole, instrument validity was determined by evaluating the polarity aspect items, item and 
respondent appropriateness, and unidimensionality. Positive PTMEA-CORR analysis indicates that all 
items in the TRQP instrument move in the same direction when interpreting a construct to be measured 
(Bond & Fox, 2015). All items in the TRQP instrument were retained after item suitability analysis 
because they fell within the range of one of the criteria MNSQ Outfit, ZSTD Outfit, or PTMEA-CORR. 
In terms of respondent suitability, only three out of 30 people demonstrated extreme incompatibility and 
scores with a negative PTMEA-CORR reading. This demonstrates that they are making an unusual 
decision. However, the subject of this study is still retained due to the possibility of the subject's careless 
study while answering TRQP items (A Aziz, Ahmad, & Mat Nashir, 2019). 
 
In terms of reliability, the TRQP instrument has a high Cronbach's Alpha value (0.87), a very good item 
reliability value (0.88), and good respondent reliability (0.81). These findings indicate that the TRQP 
instrument is reliable in assessing the level of readiness of Form Five Physics teachers to teach quantum 





To ensure that the developed instrument can be used repeatedly, instrument development must be done 
precisely and correctly in terms of validity and reliability. Instruments that have been properly 
constructed will have no trouble in measuring the variables being studied (Hassan et al., 2019). This 
circumstance will undoubtedly aid researchers in concluding the analysis of the findings. Furthermore, 
these findings provide support for other researchers, allowing Rasch analysis of the TRQP instrument to 
be performed for physics teachers in other areas. Finally, the results of the validity and reliability 
analysis using the Rasch Measurement Model successfully demonstrated that the TRQP instrument is 
valid and can be trusted to measure the level of readiness of teachers to teach quantum physics in 
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